Single-nucleotide polymorphism (SNP) genotyping using cationic conjugated polymers in homogeneous solution.
This protocol describes a simple, convenient and sensitive single-nucleotide polymorphism (SNP) genotyping method using an optically amplifying cationic conjugated polymer and single base primer extension reaction. The fluorescence resonance energy transfer (FRET) efficiency between the conjugated polymer (PFP, poly{(1,4-phenylene)-2,7-[9,9-bis(6'-N,N,N-trimethyl ammonium)-hexyl fluorene] dibromide}) and a fluorescein-labeled dNTP (dNTP-Fl) is correlated to the incorporation of the dNTP-Fl into an allele-specific primer; incorporation occurs by a single base extension reaction when the target DNA and the primer are complementary at the SNP site. By triggering the FRET from PFP to fluorescein and measuring the change in fluorescence intensity of samples, the SNP genotypes can be discriminated. In comparison with other SNP genotyping methods, this protocol simplifies procedures and improves sensitivity by eliminating the need for primer labeling, cumbersome workups, chemical/enzymatic coupling reactions and sophisticated instruments. The assay takes about 2 h for PCR amplification followed by 5.5-7.5 h to obtain the genotypes.